Curcumin mediates ceramide generation via the de novo pathway in colon cancer cells.
A wealth of evidence supports the notion that curcumin, a phytochemical present in turmeric, is a potent chemopreventive agent for colon cancer. Its mechanism of action remains incompletely understood. Here we report that curcumin's apoptosis-inducing effects in colon cancer cell lines are accompanied by robust ceramide generation. This occurs through de novo synthesis as the increase in ceramide could be attenuated by pre-incubation of the cells with myriocin, and no changes were observed in sphingomyelin levels, or in either acidic or neutral sphingomyelinase activities. Furthermore, cell death could in part be reversed by myriocin, indicating, for the first time, that endogenous ceramide generation by this agent contributes towards its biological activity. We then investigated the role of reactive oxygen species (ROS) in this phenomenon and demonstrated that curcumin induced robust oxidant generation in the cell lines tested, and its reversal by N-acetylcysteine, completely attenuated apoptosis. We next confirmed that curcumin could activate c-jun N-terminal kinase (JNK) and that its modulation could reverse cell death; however, this intervention could not block ceramide generation, or ROS production. Conversely, however, the inhibition of ROS using N-acetylcysteine led to an inhibition of JNK activation. Hence, we conclude that curcumin induces apoptosis via a ROS-associated mechanism that converges on JNK activation, and to a lesser extent via a parallel ceramide-associated pathway.